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Real Party in Interest 



Commissariat a L'Energie Atomique. 
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Related Appeals and Interferences 



None. 
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Status of Claims 



Claim 1 1 has been canceled. 

Claims 1-10 and 12-20 have been finally rejected and are on appeal. 
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Status of Amendments 



An amendment after final was filed on August 16, 2007, and has been entered. 
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Summary of Claimed Subject Matter 

The invention relates to X-ray imaging devices and the fabrication of same. Claim 1 is 
directed to a X-radiation imagery device comprising at least one detection matrix. The detection 
matrix includes an electric charges reading panel (10; FIG. 1 ; p. 7, 1. 21) having an area equal to 
or larger than about 10 cm x 10 cm (p.5, 1. 27; p. 12, 1. 21 ; 1. 27), the electric charges reading 
panel including a monocrystalline silicon substrate (10) integrating a plurality of electronic 
devices, and a detection layer made of a continuous layer of semiconducting material (#13, FIG. 
1, p. 8, 11. 3-4; #24, FIG. 2C, p. 13, 11. 1-2) deposited in vapour phase on the electric charges 
reading panel (p. 8, 11. 1-5), the detection layer converting incident X photons into electric 
charges, each electronic device and a portion of the detection layer formed thereon forming a 
respective pixel of the detection matrix. 

Claim 2 is directed to a process for making an X-radiation imagery device comprising at 
least one detection matrix. The detection matrix includes (a) an electric charges reading panel 
(10; FIG. 1 ; p. 7, 1. 21) having an area equal to or larger than about 10 cm x 10 cm (p.5, 1. 27; p. 
12, 1. 21 ; 1. 27), the electric charges reading panel including a monocrystalline silicon substrate 
(10) integrating a plurality of electronic devices, and (b) a detection layer made of a 
semiconducting material (#13, FIG. 1, p. 8, 11. 3-4; #24, FIG. 2C, p. 13, 11. 1-2) converting 
incident X photons into electric charges. The process includes forming the electronic devices on 
the monocrystalline silicon substrate to produce the electric charges reading panel, and vapour- 
phase depositing (p. 8, 11. 1-5) the semiconducting material on the electric charges reading panel 
so as to form the detection layer made of a continuous layer of the semiconducting material, 
thereby forming a matrix of detection pixels, each detection pixel including a corresponding 
electronic device and a portion of the detection layer formed thereon. 

Claim 14 is directed to X-radiation imagery device that includes at least one detection 
matrix. The detection matrix includes an electric charges reading panel (10; FIG. 1; p. 7, 1. 21) 
having an area equal to or larger than about 10 cm x 10 cm (p.5, 1. 27; p. 12, 1. 21 ; 1. 27), the 
electric charges reading panel including a monocrystalline silicon substrate (10) integrating a 
plurality of electronic devices, each electronic device including an amplifier, and a detection 
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layer made of a continuous layer of a semiconducting material (#13, FIG. 1, p. 8, 11. 3-4; #24, 
FIG. 2C, p. 13, 11. 1-2) deposited in vapour phase on the electric charges reading panel (p. 8, 11. 
1-5), the detection layer converting incident X photons into electric charges, each electronic 
device and a portion of the detection layer formed thereon forming a respective pixel of the 
detection matrix. 

Claim 16 is directed to a method for making an X-radiation imagery device comprising at 
least one detection matrix. The detection matrix includes an electric charges reading panel (10; 
FIG. 1; p. 7, 1. 21) having an area equal to or larger than about 10 cm x 10 cm (p.5, 1. 27; p. 12, 1. 
21; 1. 27), the electric charges reading panel including (a) a monocrystalline silicon substrate (10) 
integrating a plurality of electronic devices, and (b) a detection layer made of a semiconducting 
material (#13, FIG. 1, p. 8, 11. 3-4; #24, FIG. 2C, p. 13, 11. 1-2) converting incident X photons 
into electric charges. The process includes forming the electronic devices on the monocrystalline 
silicon substrate to produce the electric charges reading panel, each of the electronic devices 
including an amplifier, and vapour-phase depositing (p. 8, 11. 1-5) the semiconducting material 
on the electric charges reading panel so as to form a continuous detection layer made of 
thesemiconducting material, thereby forming a matrix of detection pixels, each detection pixel 
including a corresponding electronic device and a portion of the detection layer formed thereon. 
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Grounds of Rejection to be Reviewed on Appeal 



Whether claims 1-10 and 12-20 are anticipated under 35 U.S.C. 102(e) by U.S. Pat. No. 
5,892,227 (Schieber ; hereinafter, "Schieber"). 

Whether claims 3, 12, 18 and 20 are unpatentable under 35 U.S.C. 103(a) over Schieber . 
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Argument 

Rejection of Claims MO and 12-20 Under 35 U.S.C, 102(e) Based on Scheiber 

Claim 1 

Claim 1 recites, inter alia, an electric charges reading panel that includes (1) a 
monocrystalline silicon substrate integrating a plurality of electronic devices, and (2) a detection 
layer made of a continuous layer of semiconducting material deposited in vapour phase on the 
electric charges reading panel. These features are not disclosed in Schieber. As seen from FIG. 
4 of Scheiber, the Hgl2 layer (allegedly corresponding to the detection layer) has row electrodes 
formed below it and column electrodes formed above it. This arrangement is described in detail 
in column 6, lines 16-55 of Scheiber. There is no disclosure in Scheiber of a detection layer 
made of a continuous layer of semiconducting material deposited in vapour phase on the electric 
charges reading panel that includes a monocrystalline silicon substrate integrating a plurality of 
electronic devices . FIG. 7 of Scheiber most clearly bears this out, showing schematically that in 
the "gamma-ray sensitive front-end," the Hgl2 array (allegedly the detection layer made of a 
continuous layer of semiconducting material) is separate and distinct from the rest of the 
circuitry in which the plurality of electronic devices, such as the rows and columns of the multi- 
channel hybrid preamps or the other components of the "system console," are disposed. 

Claim 2 

Claim 2 recites, inter alia, a process for making an X-radiation imagery device 
comprising (1) forming the electronic devices on the monocrystalline silicon substrate to produce 
the electric charges reading panel, and (2) vapour-phase depositing the semiconducting material 
on the electric charges reading panel so as to form the detection layer made of a continuous layer 
of the semiconducting material, thereby forming a matrix of detection pixels. These features are 
not disclosed in Scheiber. As explained above, FIG. 4 of Scheiber shows that the Hgl2 layer 
(allegedly corresponding to the detection layer) has row electrodes formed below it and column 
electrodes formed above it. This arrangement is described in detail in colunm 6, lines 16-55 of 
Scheiber. There is no disclosure in Scheiber of a detection layer made of a continuous layer of 
semiconducting material deposited in vapour phase on the electric charges reading panel that 
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includes a monocrvstalline silicon substrate integrating a plurality of electronic devices . FIG. 7 
of Scheiber most clearly bears this out, showing schematically that in the "gamma-ray sensitive 
front-end," the Hgl2 array (allegedly the detection layer made of a continuous layer of 
semiconducting material) is separate and distinct from the rest of the circuitry in which the 
plurality of electronic devices, such as the rows and columns of the multi-channel hybrid 
preamps, or the other components of the "system console," are disposed. 

Claim 14 

Claim 14 recites, inter alia, X-radiation imagery device comprising at least one detection 
matrix that comprises (1) an electric charges reading panel having an area equal to or larger than 
about 10 cm X 10 cm, said electric charges reading panel including a monocrystalline silicon 
substrate integrating a plurality of electronic devices, each electronic device including an 
amplifier , and (2) a detection layer made of a continuous layer of a semiconducting material 
deposited in vapour phase on the electric charges reading panel, the detection layer converting 
incident X photons into electric charges, each electronic device and a portion of the detection 
layer formed thereon forming a respective pixel of the detection matrix. These features are not 
disclosed in Scheiber. As explained above, FIG. 4 of Scheiber shows that the Hgb layer 
(allegedly corresponding to the detection layer) has row electrodes formed below it and column 
electrodes formed above it. This arrangement is described in detail in column 6, lines 16-55 of 
Scheiber. There is no disclosure in Scheiber of a detection layer made of a continuous layer of 
semiconducting material deposited in vapour phase on the electric charges reading panel that 
includes a monocrvstalline silicon substrate integrating a plurality of electronic devices . FIG. 7 
of Scheiber most clearly bears this out, showing schematically that in the "gamma-ray sensitive 
front-end," the Hgt array (allegedly the detection layer made of a continuous layer of 
semiconducting material) is separate and distinct from the rest of the circuitry in which the 
plurality of electronic devices, such as the rows and columns of the multi-channel hybrid 
preamps, or the other components and amplifiers of the "system console," are disposed. 

Claim 16 

Claim 16 recites, inter alia, a method for making an X-radiation imagery device 
comprising (1) forming electronic devices on a monocrystalline silicon substrate to produce an 
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electric charges reading panel, each of the electronic devices including an amplifier , and (2) 
vapour-phase depositing a semiconducting material on the electric charges reading panel so as to 
form a continuous detection layer made of the semiconducting material, thereby forming a 
matrix of detection pixels, each detection pixel including a corresponding electronic device and a 
portion of the detection layer formed thereon. These features are not disclosed in Scheiber. As 
explained above, FIG. 4 of Scheiber shows that the Hgl2 layer (allegedly corresponding to the 
detection layer) has row electrodes formed below it and column electrodes formed above it. This 
arrangement is described in detail in column 6, lines 16-55 of Scheiber. There is no disclosure in 
Scheiber of a detection layer made of a continuous layer of semiconducting material deposited in 
vapour phase on the electric charges reading panel that includes a monocrystalline silicon 
substrate integrating a plurality of electronic devices . FIG. 7 of Scheiber most clearly bears this 
out, showing schematically that in the "gamma-ray sensitive fi-ont-end," the Hgl2 array (allegedly 
the detection layer made of a continuous layer of semiconducting material) is separate and 
distinct fi'om the rest of the circuitry in which the plurality of electronic devices, such as the rows 
and columns of the multi-channel hybrid preamps, or the other components and amplifiers of the 
"system console," are disposed. 

Rejection of Claims 3. 12. 18 and 20 Under 35 U.S.C. 103(b) 

Claims 3. 12, 18 and 20 

Claims 3, 12, 18 and 20 are dependent claims which necessarily include the limitations of 
the base claims discussed above. The above-discussed missing features are not obvious, and a 
prima facie case of obviousness with regard to these features has not been established. 
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Claims Appendix 

1 . X-radiation imagery device comprising at least one detection matrix, said detection matrix 
comprising: 

an electric charges reading panel having an area equal to or larger than about 10 cm x 10 
cm, said electric charges reading panel including a monocrystalline silicon substrate integrating 
a plurality of electronic devices; and a detection layer made of a continuous layer of 
semiconducting material deposited in vapour phase on the electric charges reading panel, the 
detection layer converting incident X photons into electric charges, each electronic device and a 
portion of the detection layer formed thereon forming a respective pixel of the detection matrix. 

2. Process for making an X-radiation imagery device comprising at least one detection matrix, 
said detection matrix comprising (a) an electric charges reading panel having an area equal to or 
larger than about 10 cm x 10 cm, said electric charges reading panel including a monocrystalline 
silicon substrate integrating a plurality of electronic devices, and (b) a detection layer made of a 
semiconducting material converting incident X photons into electric charges, said process 
comprising: 

forming the electronic devices on the monocrystalline silicon substrate to produce the 
electric charges reading panel; and 

vapour-phase depositing the semiconducting material on the electric charges reading panel 
so as to form the detection layer made of a continuous layer of the semiconducting material, 
thereby forming a matrix of detection pixels, each detection pixel including a corresponding 
electronic device and a portion of the detection layer formed thereon. 

3. Process according to claim 2, in which the evaporation properties of this semiconductor are 
such that the deposition can be done at a temperature lower than a temperature that damages the 
electronic devices. 

4. Process according to claim 2, in which the semiconducting material used to make the 
matrix of detection pixels is CdTe, Hgl2 or Pbl2. 
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5. Process according to claim 2, in which electronic devices made using a process technology 
having a feature device size of 1 .25 fxm are used. 

6. Process according to claim 2, in which electronic devices made using a process technology 
having a feature device size of 0.1 |iim are used. 

7. X-radiation imagery device according to claim 1, wherein the detection layer is deposited 
directly on the electronic devices of the electric charges reading panel in each pixel. 

8. X-radiation imagery device according to claim 1 , wherein the semiconducting material of 
the detection layer is crystalline silicon. 

9. X-radiation imagery device according to claim 1, wherein each of said electronic devices 
comprising at least one of: 

an amplifier; 

a preamplifier; 

a filter; or 

a processing circuit. 

10. X-radiation imagery device according to claim 9, wherein said processing circuit includes 
at lease one of: 

a reading circuit; 

an integration circuit; or 

a counting circuit. 

12. The method in accordance with claim 2, wherein said vapour-phase depositing comprises: 
controlling a temperature of the deposition so as not to damage the electronic devices of the 

electric charges reading panel made of monocrystalline silicon. 

13. The method in accordance with claim 2, further comprising: 

assembling more than one detection matrices to form a large area digital detector. 
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14. X-radiation imagery device comprising at least one detection matrix, said detection matrix 
comprising: 

an electric charges reading panel having an area equal to or larger than about 10 cm x 10 
cm, said electric charges reading panel including a monocrystalline silicon substrate integrating a 
plurality of electronic devices, each electronic device including an amplifier; and 

a detection layer made of a continuous layer of a semiconducting material deposited in 
vapour phase on the electric charges reading panel, the detection layer converting incident X 
photons into electric charges, each electronic device and a portion of the detection layer formed 
thereon forming a respective pixel of the detection matrix. 

15. X-radiation imagery device according to claim 14, wherein each of said electronic devices 
further comprising at least one of: 

a preamplifier; 

a filter; or 

a processing circuit. 

1 6. Method for making an X-radiation imagery device comprising at least one detection matrix, 
said detection matrix comprising an electric charges reading panel having an area equal to or 
larger than about 10 cm x 10 cm, said electric charged reading panel including (a) a 
monocrystalline silicon substrate integrating a plurality of electronic devices, and (b) a detection 
layer made of a semiconducting material converting incident X photons into electric charges, 
said method comprising: 

forming the electronic devices on the monocrystalline silicon substrate to produce the 
electric charges reading panel, each of the electronic devices including an amplifier; and 

vapour-phase depositing the semiconducting material on the electric charges reading panel 
so as to form a continuous detection layer made of thesemiconducting material, thereby forming 
a matrix of detection pixels, each detection pixel including a corresponding electronic device and 
a portion of the detection layer formed thereon. 
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17. X-radiation imagery device according to claim 1, wherein said device has a detection area 
of about one or more dm^. 

1 8. Process according to claim 2, wherein said monocrystalline silicon substrate is obtained 
from a monocrystalline silicon wafer having a diameter of about 10 cm to about 30 cm. 

19. X-radiation imagery device according to claim 14, wherein said device has a detection 
area of about a few dm . 

20. Process according to claim 16, wherein said monocrystalline silicon substrate is obtained 
from a monocrystalline silicon wafer having a diameter of about 10 cm to about 30 cm. 
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Evidence Appendix 



None. 
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Related Proceedings Appendix 
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Please charge any additional required fee or credit any overpayment not otherwise paid 
or credited to our deposit account No. 50-1698. 



Respectfully submitted, 

Thelen Reid Brown Raysman & Steiner LLP 



Dated: 10/16/2007 




Reg. No. 38,745 



Thelen Reid Brown Raysman & Steiner LLP 

P.O. Box 640640 

San Jose, CA 95164-0640 

Tel. (408) 292-5800 

Fax. (408) 287-8040 
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